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Summary
The quality of chicken carcasses and meat of 18 chickens of Croatian autochthonous breed of Croatian hen (dudica) per organic and 
conventional fattening group was researched. The chickens from the organic group were fed according to the Ordinance on organic 
production of animal products (Official Gazette No. 13/02). Both analyzed groups of chickens were fattened during 98 days. Average 
final body weight of chickens from the organic fattening was 0.769 ± 0.06 kg, and from the conventional fattening it was 0.883 ± 0.14 
kg, whereas average mass of processed chicken carcasses was 0.528 ± 0.05 kg (organic group) and 0.605 ± 0.10 kg (conventional gro-
up). Carcasses of the chickens from the organic fattening had a significantly (p<0.05) higher share of breast (17.94%) in comparison 
to carcasses of the chickens from the conventional fattening (16.94%), whereas in terms of share of other parts in the carcass there 
weren’t determined significant differences (p<0.05) between the analyzed groups of chickens. Breast and thigh of chickens from the 
organic fattening had a significantly lower share of skin, whereas in terms of shares of muscle tissue and bones in those parts there 
weren’t determined significant differences (p<0.05) between the chickens from the organic and conventional fattening. The meat of 
the chickens from the organic fattening, in comparison to the one of the chickens from the conventional fattening had a significantly 
higher (p<0.05) pH1 value (6.46 : 6.24), and a very significantly lower (p<0.01) L* value (62.06 : 63.87), higher a* value (12.01 : 9.79), 
higher b* value (19.64 : 17.14), less water (74.51 % : 74.97 %), more crude protein (24.32 % : 23.42 %), less fat (0.79 % : 1.37 %) and less 
ash (1.16 % : 1.19 %).
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Chicken carcasses were processed 
according to the principle “Prepared 
for barbecue” (Regulation EC No. 

 BOE BGUFS UIBU UIFZXFSF
DPPMFEEVSJOHUIFQFSJPEPGIPVST
BU¡$$IJDLFODBSDBTTFTXFSFDVU
to basic parts and then the most 
valuable parts (drumstick, thigh and 
CSFBTU
XFSFEJTTFDUFEUPTLJONVT-
cle tissue and bones. 
Meat quality was researched on m. 
pectoralis muscle. pH
1
 value of meat 
XBTEFUFSNJOFENJOQPTUNPSUFN
and pHXBT EFUFSNJOFE  IPVST
post mortem by the contact pH me-
ter Mettler Toledo. Water holding ca-
pacity was determined according to 
UIF(SBVBOE)BNN	
NFUIPE




Crude protein content was de-
termined according to the Kjeldahl 
method and fat content according 
to the Soxhlet method. Statistical 
analysis of research results was per-
formed by the variance analysis – 
TJOHMF DMBTTJmDBUJPO5IFEJõFSFODFT
between the means were tested by 




Absolute and relative shares of 
basic parts in chicken carcasses 
	DPOGPSNBUJPO
BOENBTTPGUIFQSP-
cessed chicken carcasses can be seen 
in Table 1. Processed carcasses of 
chickens from the organic fattening 
HSPVQ IBE B TJHOJmDBOUMZ 	Q

lower mass. In terms of relative share 
of basic parts in the mass of chicken 
carcasses there weren’t determined 
TJHOJmDBOU EJõFSFODFT 	Q
 CF-
tween the analyzed groups, except 
for the share of breast which were 
in terms of quantity signiﬁcantly 
	Q
 SFQSFTFOUFE NPSF JO UIF
carcasses of chickens from the or-
ganic fattening group. 
Introduction
In the world, especially in the de-
WFMPQFEDPVOUSJFT	&664"
UIFSFJT
an increasing demand for chicken 
meat from the organic produc-
tion. Consumers are willing to pay 
a signiﬁcantly higher price for such 
meat. The organic production of 
chicken meat is preferred not only 
due to a better quality but also due 
to maintaining biodiversity. That 
is one of the main goals of organic 
production. Many authors, like Hovi 
FU BM 	
 TVHHFTUFE UIBU TMPX
growing genotypes should be more 
represented in the organic produc-
tion due to their better adaptation 
to poorer environmental conditions. 
Many European countries ﬁnance 
projects which lead to valorization 
of autochthonous poultry breeds in 




reported on productivity of Belgian 
local breed Famennoise, Lariviere et 
BM 	
 PO #FMHJBO CSFFE "SEFO-
OBJTF 5JYJFS#PJDIBSE FU BM 	

on French breed Bresse. Castellini et 
BM	B
SFQPSUFEPO*UBMJBOCSFFE
Robusta maculata, Pavlovski et al. 
	
 PO BVUPDIUIPOPVT 4FSCJBO
breed Naked neck and others.
The goal of this work was to indi-
cate to carcass traits of chicken of au-
tochthonous Croatian hen (dudica

breed and in such a way contribute 
to its appreciation and preserving 
the breed from extinction. 
Material and methods
The research was conducted on 
 DIJDLFO DBSDBTTFT 	 NBMF BOE
 GFNBMF
 GSPN UIF PSHBOJD HSPVQ
	O
 BOE  	N  G 
 DIJDLFO
carcasses from the conventional 
group of chicken from autochtho-
nous Croatian hen breed, red type 
	WBSJFUZ
5IFPSHBOJDHSPVQPGDIJDL-
en was fattened according to the 
Ordinance on organic production 
of animal products (Oﬃcial Gazette 
/P 
 #PUI HSPVQT TQFOU UIF
mSTUEBZTPGGBUUFOJOHJOBQPVMUSZ
house under controlled conditions 
and after that the chickens from the 
organic group were pasture-raised. 
 DIJDLFOT XFSF QMBDFE QFS FBDI
mof the poultry house. In the ﬁrst 
QFSJPE PG GBUUFOJOH VQ UP UIF th 
day, the chickens from both ana-
lyzed groups were fed a starter mix-
UVSFXJUIDSVEFQSPUFJOBOE
 .+ .&LH BOE BGUFS UIBU
QFSJPEVQUPUIFth day of fatten-
ing they were fed a ﬁnisher mixture 
XJUIDSVEFQSPUFJOBOE
MJ ME/kg. The feed for chickens 
from the organic group consisted 
of ecologically produced and per-















r± s r± s
Breast
g   NS
    *
Drumstick
g    *
   NS
Thigh
g   *
   NS
Wings
g   NS
   NS
Back and pelvis
g   **
   NS
Liver
g   *
   NS
Stomach
g   *
   NS
Legs
g   NS
   NS
Carcass weight 
mass
g   **
QQ/4OJKF[OBŘBKOPOPUTJHOJmDBOU
5BCMFThe composition of the essential parts of the carcass (breast, drumstick, 
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that up to the 81st day chickens from 
the organic group, in comparison 
to those from the conventional 
group, achieved lower body mass 




 BOE B MPXFS





 PG UIFNPTU WBMVBCMF QBSUT PG
chicken carcasses (breast, drumstick 
BOEUIJHI
DBOCFTFFOGSPN5BCMF
Breast and thigh from the organic 
GBUUFOJOHIBEBTJHOJmDBOUMZ	Q

lower share of skin in comparison to 
the same parts of the carcass of the 
chickens from the conventional fat-
tening. In terms of relative share of 
muscle tissue and bones in the list-
ed parts of chicken carcasses, there 
weren’t determined signiﬁcant dif-
ferences between the chickens from 
the organic and the conventional 
fattening groups. 




dark meat of drumstick and thigh in 
chickens from the organic fattening 
in comparison to the free range chick-
ens and those from the convention-
BM GBUUFOJOH 	

The share of skin was signiﬁcantly 
	Q
 MPXFS JODIJDLFOT GSPNUIF
organic fattening in comparison to 
free range chickens and those from 
the conventional fattening. Organic 
chickens had a higher yield in bones 
	Q

The quality of muscle tissue of 
chickens can be seen in Table 3. The 
meat of the chickens from the or-





ison to the meat of the chickens from 
the conventional fattening. Consid-
ering the pH value, there weren’t 
EFUFSNJOFE TJHOJmDBOU EJõFSFODFT
	Q
 CFUXFFO UIFNFBUT PG UIF
analyzed groups. In research by Hu-
TBL FU BM 	
 Q) WBMVF PG NFBU
from the organic fattening was also 
IJHIFS 	Q
 JO DPNQBSJTPO UP
pH values of the meat from the free 
range and the conventional fatten-
JOH 3BBDI.PVKBIFE FU BM 	

also determined signiﬁcantly higher 
pH value of meat from the chickens 
from the organic fattening in com-
parison to the one of the chickens 
from the conventional fattening. Kim 
FUBM	
EJEOPUEFUFSNJOFEJõFS-
ences in pH value of breast muscle 
of the chickens from the organic 
and conventional fattening, whereas 
$BTUFMMJOJFUBM	C
EFUFSNJOFEB
signiﬁcantly lower ﬁnal pH value of 
the chicken meat from the organic 
fattening. 
In terms of water holding capacity 
of meat, there weren’t determined 
TJHOJmDBOU EJõFSFODFT 	Q
 CF-
tween the chickens from the or-
ganic and conventional fattening 
groups. In research by Castellini et 
BM	C
UIFNFBUPGUIFDIJDLFOT




 BOE B MBSHFS
MPTTPGNBTT	
CZDPPLJOHJODPN-
parison to the meat of the chickens 
from the conventional fattening. 
Regarding color parameters of the 
meat, chicken meat from the organ-






 BOE ZFMMPXOFTT 	C
 ,JN FU BM
	
BMTPDMBJNFEUIBUCSFBTUNVT-
cle of the chickens from the organic 
fattening has a very signiﬁcantly 
	Q
MPXFS-WBMVFUIFOIJHIFS
a* and b* values in comparison to 
those from the conventional fatten-
JOH*OSFTFBSDICZ)VTBLFUBM	

JO UFSNT PG DPMPS 	-
 UIF DIJDLFOT
from the organic fattening had a 
TJHOJmDBOUMZ 	Q
 EBSLFS NFBU





free range and conventional fatten-





terms of color parameters (L*, a* and 
C
PGUIFNFBUPGCSFBTUBOEESVN-
stick between the chickens from the 
organic and conventional fattening. 
The meat of the chickens from the 
organic fattening, in comparison 
to the one from the conventional 
fattening had a very signiﬁcantly 
	Q
 IJHIFS DPOUFOU PG DSVEF
protein and a lower content of fat 
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and ash. In terms of water content in 
the meat there weren’t determined 
TJHOJmDBOU EJõFSFODFT 	Q

between the analyzed groups of 
chickens. In research by Husak et al. 
	
 QSPUFJO DPOUFOU JO CSFBTU PG
the chickens from the organic fat-
UFOJOHXBTIJHIFS 	Q
 JO DPN-
parison to protein content in breast 
of the chickens from free range and 
conventional fattening groups. In 
the meat of the chickens from the 
organic fattening, Castellini et al. 
	C
 EFUFSNJOFE TJHOJmDBOUMZ
higher content of water and less 
fat, whereas in terms of contents of 
protein and ash there weren’t deter-
NJOFE TJHOJmDBOU EJõFSFODFT ,JN
FU BM 	
 EJE OPU EFUFSNJOF TJH-
OJmDBOU EJõFSFODFT DPOTJEFSJOH UIF
contents of water, protein and fat, 
but they determined signiﬁcantly 
more ash in breast muscle of the 
chickens from the organic fattening 
in comparison to the ones from the 
conventional fattening. 
Conclusion
Carcasses of the chickens from 




 JO DPNQBSJTPO UP UIF DBS-
casses of the chickens from the con-
WFOUJPOBMGBUUFOJOH	
XIFSF-
as in terms of shares of other parts in 
the carcass there weren’t determined 
EJõFSFODFT CFUXFFO UIF BOBMZ[FE
HSPVQT PG DIJDLFOT 	Q
 #SFBTU
and thigh of the chickens from the 
organic fattening had a signiﬁcantly 
lower share of skin, whereas in terms 
of shares of muscle tissue and bones 
in listed parts there weren’t deter-
NJOFE TJHOJmDBOU EJõFSFODFT CF-
tween the chickens from the organic 
and conventional fattening. 
Chicken meat from the organic 
fattening, in comparison to the one 
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Qualität der Rümpfe und des Fleisches bei Hennehühnern 
der Rasse hrvatica aus ökologischer Mast
Zusammenfassung
Es wurde die Qualität der Hühnerrümpfe und des Fleisches bei 18 Hühnern der kroatischen autochtonen Rasse hrvatica (dudica) un-
tersucht, die aus der ökologischen und konventionellen Mast stammten. Die Hühner aus der ökologischen Gruppe wurden nach der 
Dienstvorschrift über die ökologische Herstellung der Erzeugnisse tierischer Herkunft (NN 13/02) gefüttert. Die Hühner aus den bei-
den analysierten Gruppen wurden während 98 Tage gemästet. Die durchschnittliche Endkörpermasse der Hühner aus ökologischer 
Mast war 0,769 ±0,06 kg, und aus der konventionellen Mast betrug sie 0,883 ±0,14 kg. Die durchschnittliche Masse der verarbeiteten 
Hühnerrümpfe war 0,528±0,05 kg (ökologische Gruppe) und 0,605±0,10 kg (konventionelle Gruppe). Die Hühnerrümpfe aus der or-
ganischen Mast hatten einen bedeutend (p<0,05) größeren Anteil der Brust (17,94 %) in Bezug auf die Hühnerrümpfe aus der konven-
tionellen Mast (16,94 %), während in bezug auf andere Rumpfteile der analysierten Gruppen (p<0,01) keine größeren Unterschiede 
festgestellt worden sind. Brust und Oberkeule der Hühner aus der ökologischen Mast hatten einen bedeutend kleineren Anteil der 
Haut, während hinsichtlich des Anteils von Muskelgewebe und Knochen bei den angeführten Teilen keine bedeutenden Unterschiede 
zwischen den Hühnern aus der ökologischen und konventionellen Mast festgestellt worden sind. Das Fleisch der Hühner aus der öko-
logischen Mast in Bezug auf die Hühner aus der konventionellen Mast hatte einen besonders (p<0,05) größeren pH1 Wert (6,46 : 6,24) 
und einen sehr bedeutend (p<0,01) niedrigeren L* Wert (62,06 : 63,87), einen größeren a* Wert (12,01 : 9,79), einen größeren b* Wert 
(19,64 : 17,14), einen niedrigeren Wasseranteil (74,51 % : 74,97 %) , einen höheren Anteil von rohen Proteinen (24,32 % : 23,42 %) und 
einen niedrigeren Fettanteil (0,79 % : 1,37 %) sowie einen niedrigeren Ascheanteil (1,16 % : 1,19 %).
Schlüsselwörter: Qualität der Hühnerrümpfe und des Fleisches, Hennerasse hrvatica, ökologische Mast
Qualità delle carcasse e della carne dei polli della gallina 
di razza hrvatica da allevamento biologico
Sommario
È stata esaminata la qualità delle carcasse dei polli e della carne di 18 polli di razza autoctona hrvatica (dudica) proveniente da 
allevamento biologico e convenzionale. I polli dall›allevamento biologico sono stati ingrassati secondo il Regolamento relativo alla 
produzione biologica dei prodotti di origine animale. Entrambi i gruppi dei polli sono stati ingrassati nel periodo di 98 giorni. Il peso 
medio dei polli dell›allevamento biologico era 0,769 ± 0,06 kg, e dell›allevamento convenzionale 0,883 ± 0,14 kg. Il peso medio delle 
carcasse trattate dei polli era 0,528 ± 0,05 kg (allevamento biologico) e 0,605 ± 0,10 kg (allevamento convenzionale). Le carcasse dei 
polli di allevamento biologico hanno presentato una notevole diversificazione (p<0,05) dell›incidenza del petto (17,94 %) rispetto alle 
carcasse dell›allevamento convenzionale (16,94 %). Rispetto all›incidenza delle altre parti della carcassa, non sono stabilite differen-
ze significative tra i due gruppi dei polli analizzati (p<0,05 ). La pelle del petto e delle sovracosce è risultata presente in percentuale 
maggiore neI gruppo d›allevamento biologico. Rispetto all›incidenza del tessuto muscolare e delle ossa delle parti indicate non sono 
rivelate differenze di rilievo tra i polli d›allevamento biologico e quelli d›allevamento convenzionale. La carne dei polli d›allevamento 
biologico rispetto a quella dei polli d›allevamento convenzionale ha presentato un notevolmente elevato valore di pH1 (6,46 : 6,24), 
un valore inferiore (p<0,01) di L* (62,06 : 63,87), un valore più elevato di a* (12,01 : 9,79), un valore più elevato di b* (19,64 : 17,14), 
una minore percentuale di acqua (74,51 % : 74,97 %), un contenuto più elevato di proteina grezza (24,32 % : 23,42 %), un contenuto 
inferiore di grassi (0,79 % : 1,37 %) e un contenuto inferiore di ceneri (1,16 % : 1,19 %).
Parole chiave: qualità delle carcasse e della carne di polli, gallina di razza hrvatica, allevamento biologico
Table 3 The quality of muscle tissue (m. pectoralis) of chickens from organic (O) 













pH   NS
Water holding capacity, cm   NS
Color:
 -L*   **
 -a*   **
 -b*   **
8BUFS   **
$SVEFQSPUFJOT   **
'BU   **
"TI   **
Q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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Quality of chicken carcass and meat of Croatian hen breed from organic fattening Eﬀect of ﬂoor type on carcass and meat quality of intensively reared Simmental bulls
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Summary
This study investigated the effect of floor type on carcass and meat quality of intensively reared Simmental bulls. The animals were 
housed in common pens on a concrete slatted floor (SF group, n=15) or a full floor with straw bedding (FF group, n=15). The space 
allowance in SF and FF groups was 4.7 and 6.0 m2 per bull, respectively. Diet in both groups was given as total mixture ration com-
posed from maize grain and stalk silage, super-concentrate and hay (average composition per kg: 599 g of DM, 76 g of crude protein 
and 4.59 MJ of ME as feed). After the slaughter at similar age (494±17 days) and final body weight (597.5±56.4 kg), the carcass traits 
(hot carcass weight, dressing-out %, EUROP classes distribution) were determined. Meat pH and colour (CIE L*a*b*) was measured 
at the Longissimus thoracis muscle 24 h post mortem at the level of the 8th rib. The same muscle was sampled for chemical analysis 
of dry matter, protein, ash, total iron and intramuscular fat content. Data were analyzed by Student’s t-test. In general, there was no 
significant effect (P>0.05) of floor type on any of carcass or meat quality traits and chemical composition, except for meat pH24 value 
and ash content, which in SF group shoved respectively lower and higher results than in the FF group: 5.61 vs. 5.68 (P=0.0168) and 
10.53 vs. 10.36 g/kg (P=0.0466). 
Keywords: beef cattle, Simmental breed, type of floor, carcass traits, meat quality
Introduction
In intensive beef farming in Croa-
tia, bulls are mainly kept indoors in 
common pens on concrete slatted 
ﬂoor or full ﬂoor with straw bed-
ding. At both ﬂoor types the animals 
are usually housed loosely and at 
high stocking rates. The housing of 
animals in pens with a fully slatted 
ﬂoor has the advantages because 
it does not need any bedding ma-
terial and a lower labour input is 
required to remove slurry than in a 
solid ﬂoor system (Lowe et al
Cozzi et al
)PXFWFSUIFTMBU-
ted ﬂoors are less favourable from 
the animal welfare point of view, 
as they are often too slippery and 
hence connected with higher cull-
ing rates due to the more frequent 
locomotion problems, such as leg 
fractures and lameness (Cerchiaro 
et al4DIVM[F8FTUFSBUIet al., 

 .PSFPWFS TJHOJmDBOU CFIBW-
ioural alternations of bulls, both in 
lying and standing behaviour, are 
more often noted in pens with slat-
ted ﬂoor than in pens with a bedded 
lying area (Absmanner et al 

With regard to inﬂuence of ﬂoor type 
	TMBUUFE WT CFEEJOH
 PO GBUUFOJOH
performances and carcass and meat 
quality traits, the previous works re-
QPSUFEMFTTDMFBSFõFDUTQBSUJDVMBSMZ
when the space allowance of bulls is 
similar (Gottardo et al
*OQSF-
TFOUXPSLUIFFõFDUPGnPPSUZQFPO
carcass and meat quality traits was 
investigated on a sample of Sim-
mental bulls reared under intensive 
beef producing system in Croatia. 
Material and methods
Animals, housing and diets
 The investigation was conducted 
JOPO4JNNFOUBMCVMMTQSP-
duced under an intensive rearing 










bulls were kept loosely at common 
pen in the barn with closed walls on 
three sides and an open section to-




m. The lying area in relation to the 
excrementary corridor is lower by 
DN5IFBWFSBHFTQBDFBMMPXBODF
XBTN per bull. The utilization of 
straw for ﬂoor bedding was around 
LHQFSCVMMEBJMZ5IFEJSUZDPSSJ-
EPS JT DMFBOFE UP UJNFTBXFFL
while the lying area was not cleaned 
during fattening. The SF bulls were 
housed inside the barn on a fully 
slatted concrete ﬂoor (15.5 cm width 
of beams, with the distance between 
CFBNTPGNN
5IFBOJNBMTXFSF
also kept loosely in a common pen 
XJUIUIFEJNFOTJPOTYN5IFBW-
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